ARG

i

US05592466A
United States Patent i 111 Patent Number: 5,592,466
Buczny et al. 45] Date nf Palent Jan. 7, 1997
[534] NETWORK INTERCONNECT BACKUP 5,317,562 5/1994 Nardin et al. .oooeveeieieoeeen . 370/16
[75] Inventors: Frank A. Buczny, Frechold Township,
Monmouth County; Mark S. Mui. Primary Examiner Douglas W. Olms
Middictown, both ol N.J.; Doug W, Assistant Examiner -Dang Ton
Yarney, Naperville, 11, Attorney, Agent, or Firm—Sicphen M. Gurey
73] Assignee: AT&T, Holmdel, N.J.
| 57] ABSTRACT

211 Appl. No.: . ' . _
[21] ppl. No.: 333,668 A systemr and mcethod for backing up CCS7 call control

Nov. 3, 1994 messages beltween an [XC network and an LEC nelwork in
the cvent of laillures in the CNI-based signaling system of

3
g
2y
)
=y

| : 4 .
gl] {qu ((:J]l """"""""""""""""""""""""""""" 370!2 1?0;?](]}:;2 the IXC toll switches. The architecture provides nctwork
S;} . ; q ................................... : : -: paths lor the LEC’s CCS87 call control messages Lo reach the

| Field of £ “;‘,}% Py e ]ng _‘f’”hgﬂ-,}; g‘;i IXC toll switches with CCS7 signaling isolation, and for
68 1 67lh£')8 94 ¢ 79 56: 14[}!8’?? 8";‘5H control messages from the CCS7-1solated toll swilches 1o
295 [}"3’ 8’?5 []1’ 82.5 b'?' ’379}2“,” 2;{}’ 252“ reach the LEC’s swilching offices. Messages from the LEC
124 210 2‘_‘25; 196 2'2;.7,,}7 2;9’ 23(}1?'351 arc routed from an 1XC Signal Transfer Point to a Gateway
- 2&10' 91;__97 ’.279,’395;] gT ”] 85 62 ISZHE]lj switch. The Galeway switch routles the messages o the
* 1 1821{)7 ]82]1] 455‘;8:. g SBL; 1solated victim switch via hC]pCF Swilchnes LlSiﬂg 56 kbp&-
1 ’ o F-links to the viclim switch,
|56 References Cited
U.S. PATENT DOCUMENTS
5,278,823  1/1994 Handel ..., 370713 24 Claims, 2 Drawing Sheets
eI T T o
o7 TAEMESMG 08 ~IVEREXCHANGE CARRIER(XC) .~ 24 \%\ P AN
S0 TSR — - MTWORC /" CCSTNETWORK . / n
7 AE D\ .* e ) :' B \
/7 U swiren mmegrngmnanes {1 SIGNALING TRANFER {7 = === ===~ ~H SIGNALNG TRANGFER |
L =36 || POINT ] - POINT |
/] 20 % \ C0S7 N [ 34 | ; |
: Ir 22 ';:,__H_SD 26 ‘ | D'LINK ' : 16 |
| NTEROFFICE \ & F LNK | \ B | : |
= 20 TRUNK - ' - R 18] |
/4 | | B | - |
L , 20 I | | ] : : |
| | . | & | 4
: E; 22 . ' I E ) E
| | 20 |NTERQFFICE Eﬂzu«m} | |i ; |
o TRUNK : -
| A Lo Y oo\ |
| PONT . | ;
1 b ! ' !
] " f 1
\ o5 /. \ LOCALEACHANGE CARR EH/
s N S . LECI\ETORC -
'---..._,__....--"""H T e T Ry

‘-"'-H————-H_—--_--—-I_———-—I—Fl—w-—-——-ﬂ—:‘__ll_ﬁhi-ﬂ_-l--



5,592,466

...l.-ll.lul.ll

7 O
\5_%0 JONHOME 00T \

l_rlllulll-._lll...lll

By
IgIIIIIEIII'l[IIII_IEIIIII|l‘

U.S. Patent
/..

\ /éoémzas A T TE Tt xgéégé
vz (0 I OGN - 88 Smes Iy

a\.

_ __ _ : \,..
| | _ | :
S| (wAowissaov) ¢ MNNHL | " / %
5 Upmas L1 e Emzﬁ vmw_,__g,_o_m , _. I/ Gz
3 _ | " RUESR
S . | _ , 08 N 0N oz
_ 3“ “ “ _ ﬂ .
o " | " "
2 . | | | |
= AT | _ g L\ e
A T | PR | R+ I mo_&oﬁz_
5 . . MNIT-a ! _ __
o R ———— | INIT 2800 \ ._
| R INIOd - 98-,
_, T T EEREETEPY A F, H3ASNYHL ONITNDIS H -« = - - e e bm e e

o ey b S DI S N S A N ekl @ A
- ey EeESbews S SN Sakgieees e B D me el Gneele e

/]



U.S. Patent Jan. 7, 1997 Sheet 2 of 2 5,592,466

SIGNALING TRNSFER
ONTES [
0 ' e
0 NTEREXCHANGE CARRIER (IXC)
(OCALEXCHANGE | 49
CARRER(LEC] Q NETWORK
NETWORK

49 || SIGNALING TRANSFER

POINT # 11

11| SIGNALING TRANSFER

il POINT#2
\t-;""-n *...“‘ 68 . 46

EpRNT0 e
SWTCH 22/
72

' SIGNALING TRANSFER
POINT #10

I
SIGNALING TRANSFEF
PONT__

l_

. v 60
CCSTUNKS 5 A cal e
14 QFFICE/ :' . _HELPER SWITCH
e /| VCTM .. " SWITCH#
SWITCH ) \(- .. Lt
32 e

FIG. 2



3,592,466

1
NETWORK INTERCONNECT BACKUP

FIELD OF THE INVENTION

The present mvyenlion relales o a system for backing up
Common Channel Signaling No. 7 (CCS87) call control
messages between an Inicrexchange Carnier (IXC) network
and a Local Exchange Carrier (LEC) network in the event ol
Common Network Interface (CNI) failures 1n the 1 XC toll
swilches.

BACKGROUND OF THE INVENTION

The 4ESS switches 1n the [XC network are provided wilh
a Common Network Interface (CNI) rmg for providing
connectivity to the 1XC signaling network. CNI provides
both Common Channel Interoftice Signaling No. 6 (CCI156)
and CCS7T capabilitics for destinalion routing of signaling
messages between nodes within the signaling network. A
4ESS CNl-based signaling system fatlure may resull in
signal point isolation. Such signaling isolation of a 4ESS
might occur, for exampie, il there were a CNI ning [atlure or
a failure of both A-links connecting the 4ESS swilch 1o
Signaling Transfcr Point (STF) malcs.

Uati! recently, lailure of the 4ESS CNl-based signaling
system was transparcnt to AT&T customers in the LEC
network {or two reasons. First, trunk signaling from the LEC
network 1o the 4ESS within the AT&T Switched Network
(ASN) were primanly inband muliilrequency (MF). Second,
the Alternate Signaling Transport Network (ASTIN) backed
up signaling traflic among 4ESS switches within the ASN.
Thus, calls utthzing inband signaling were dehvered 1o the
4ESS swilch in the I1XC network independently ol the state
of the CNI-bascd signaiing system inlerface with backup

provided by ASTN for signaling occurring inside the ASN. -

A simitar scenanio 1s applicable 1o calls cgressing from the
ASN 1o the LEC.

The ASTN 1s an AT&T CCS7 backup network 1o protect
4ES8S switches in the ASN against 1solation ol interteli trunk
signaling. ASTN 1s a logicaily (dilicrent software) and
physically (different hardware) scparate signaling nclwork
from the CCS7 nciwork. In the ASTN, the 4ESS toll
switches are partially connected by F-links (wilthoult the use
ol an STP). Al the two ends ol the F-link, the isolated 4E8S
1§ called the “victim™ and the aiding backup 4ESS 1s called
the “helper”. The ASTN messages camied on the B-links are
supporled by the LAPB prolocol.

Assuming that a 4ESS victim, V, 1s CCS7 1solated due to
the failure of its A-link set and/or CNI, and CCS7 trunks are
being cstablished between this 1solated switch and another
normal 4E8S switch, §, then backup signaling 18 performed
[or messages from V to S and Irom S to V. For messages
from V to S, switch V selects a helper, H, and sends ASTN
messages to switch H (destined to S) via the F-links. Switch
H places the received ASTN messages into a CCS7 envelope
and sends them to the destination switch S via the CCS7
signaling nctwork. For messages from S to V, switch S
sclects one of the victim's helpers H, and sends an ASTN
message cnveloped with a CCS7 header to H via the CCS7
signaling neiwork. Switch H unwraps the CCS7 header and
sends the embedded ASTN message (o V via the F-links.

As of the carly 1990°s, both the [XCs and LECs main-
taincd their own common channel signaling networks. How-
cver, at this lime, common channel signaling messages werc
not lypically capable of being passcd between the IXC and
LEC nctworks. Thus, trunk signaling from LEC switches to
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the 4ESSs 1n an 1XC network, such as the ASN, was
primarily inband MF signaling.

With the advenl of out-of-band CCS7 signaling for con-
trol of circuit-swilched connections between the LECs and
the 1XCs, there arosc the nisk that a CNI-based signaling
system failure would block calls attempling (o enter or leave
the ASN. A CNI Tlailure at a 4ESS receiving voice traffic
from an LEC End Oflice (EQO) or Access Tandem (A1) wall
nrevent that 4ESS from cxchanging the necessary call
sipnaling information with the EQ or AT, Morcover, the
above-described ASTN cannot backup mnternctwork signal-
1nge in the event ol such a lailure.

In the 1990-91 time frame, a standard CCST inleriace al
the 4ESS switch was studied and proposcd for backup
signaling when the A-links and/or CNI of the 4ESS [atl, This
standard interface was known as the Aliernate Signaling
Interface (ASI).

Al the 4ESS switch, the AS] was proposced as a scparate
CCS7 signaling unit in addition to the normal CNI interface.
Standard E-links would be used io connect the ASL ol a
41ESS swilch 1o the STP in & remote recgion. When a 4ESS
switch cannot send/receive CCS7 messages via the A-links
duc to the lailure of A-links and/or CNI, the ASIT would be
turned on, and the E-links carry CCS7 (backup) messages
between the 4ESS and the remote STP. The ASI] proposal,
however, was rejecled duc 1o implementation complexily
and the high capital costs of E-links al thec 4ESS swilches.

There is thus the need o protect Network Interconnect
(NI) tralfic such as 887 Integraled Services Digital Network
User Part (ISUP) traflic in a cost-effective manncer. ISUP
traflic is used, for cxample, for call sctup and relcase ol
CCS7 controlled voice irunks. 1t has been estimated that the
ASN may expericnce about 20 4ESS isolalions (over 5
minutes) per ycar. This could place mitlions ol calls per year
al risk.

SUMMARY OF THE INVENTION

In accordance with the invention, a sysicm and method
arc provided for backing up nectwork inlerconnect stgnating
between first and sccond neiworks 1n the event of 1oll swiich
signaling isolation in the second neiwork.

In one embodiment of the invention, the first network
includes a first circuit-swilched network having a first net-
work switch, and a first signaling nciwork having a first
signal transler point. The second neiwork includes a seeond
circuit-switched nclwork having a plurality of sccond net-
work switches, and a sccond signaling nctwork having a
second signal transfer point. The second network switches
arc at least partially interconnecied by F-links used lor an
aliernate signaling network 1o the sccond signaling network.

Al lcast one of the second network switches 1s a pateway
swilch connected to the second signal transfer point by an
E-link. Other of the sccond network swilches arc capable of
functioning as helper swilches with respecl 0 a viclim
swilch thal is isolaled 10 signaling {rom the sccond signal
transfer point via the second signaling network.

Signaling information {rom the first nctwork swiich des-
tincd for the victim switch is routed along a path including
the first signal transfer point via the first signaling network,
the second signal transfer point, the gateway switch via the
E-link, at cast onc helper switch via the second signaling
network, and finally, the viclim switch via at least one of the
F-links.

In the preferred embodiment, signaling traflic onginating
at the wviclim switch is rouled via a helper swilch 1o the
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sccond signaling nctwork, (o the first signaling network, and
then to the first network switch, thereby bypassing the
gatcway swilch.

DESCRIPTION OF THE DRAWINGS

The mvention will be described in greater detail below
with refercnce to the attached drawings, of which:

FIG. 11s a diagram illustrating the 1XC and LEC network
clements.

FIG. 218 a diagram 1llustrating an cxample of the network
architecture used for NI signaling backup.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention contemplates an enhancement to
the ASTN to provide protection for Network Interconnect
ISUP Trallic in the case ol a failure of the CNI-based
signaling system ol a 4ESS swilch.

FIG. 1 shows the gencral network architecture of the LEC
neiwork 10 and the 1XC network 12, in particular the AT&T
Switched Ncilwork. The LEC network consists of End
Oftfices (EO) or Access Tandems (AT) 14 as well as STPs 16
lor CCST signaling transmitted over CCS7 links 18. The
[ XC network 12 consists of intertoll switches 20 such as the
4ESS switch. These toll switches 20 transmit voice and data
over interoflice trunks 22. Signaling trallic, such as for call
sclup and rclease, 1s sent over the CCS7 network 24 via
5TPs 26. Morcover, in the event of CNI failures in the
swilches 20, the ASN provides ASTN 28 backup for the
signaling information. In particular, the 4ESS switches 20
arc directly connected by F-links 30 for transmitting signal-
ing information from 4ESS8-10-4ESS within the ASN.

Yoice and dala traflic from the LEC network 10 is sent to
a 4ESS 1n the [XC network 12 via trunk 32. ISUP raffic
(c.g., for sciting up trunk 32) is sent via CCS7 link 18 1o an
STP 16, and then to an [XC STP 26 via D-link 34. The ISUP
raliic recaches its destination 4ESS over CCS7 link 36.
However, 1n the cvent of a CNI-based failure at the desti-
nation 4ESS, no ISUP tralfic will be able to reach the 4ESS
over link 36.

[n the system of the present invention, a 4ESS switch in
the ASN 18 provided with ASTN enhancement fcature soft-
ware 1o allow the 4ESS to serve the funciion of an ASTN
Gateway. Durning the failurc ol a CNI-based signaling sys-
tcm at a destination 4ESS 1n the ASN, the ASTN Gatcway
accepts ISUP messages from the CCS7 network, translates
the messages into ASTN format, and forwards them to the
destination 4ES88 using the ASTN. During non-failure con-
dutons the ASTN Gateway funcltionality would be idle but
capabie of responding automatically to failure situations.
The Gateway 4ESS switch has a normal pcak load of
preterably less than 40% of real-time capacity.

Referming 1o FIG, 2, there 1s shown the network architec-
ture for NI signaling backup and an cxample of one possible
signal flow scenario that may occur in the event of a
CNI-based signaling system failure. The End Office or
Access Tandem 14 communicates voice or data traffic over
CCS7 controtled trunk 32 with the destination 4ESS switch
38 1n the IXC network 12 (i.e., the ASN). However, because
the switch 38 has a CNI failure it experiences CCS7 sig-
naling isolation and is referred 1o as the “victim”™ swiich.
Note that a CNI fatlure occurs independently of the other
functionality of a 4ESS swilch.
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[SUP s1gnaling messages related to the call on trunk 32
are sent from EO/AT 14 to LEC STP 16 via CCS7 link 18.
LEC STP 16 routes the message to STP1 40 in the 1XC
network 12 via D-link 34, The {XC's CCS7 network 24 is
composed ol various links and nodces including, for example,
STP1 40, STP2 42, STP9 44, STP10 46, and STP11 49
which arc preferably No, 2A STPs.

CCS7 link 48 between STP1 40 and the viclim 38, cannol

be used to transmit ISUP traflic because of the CNI failure.
However, such failure 1s detected by STP1 40 which is
provided an Alternate Link Set Routing (ALSR) capability.
ALSR allows STPs in the IXC network 12 to route signaling
trafhc to a diflerent location upon failure of the primary
location. The STP, for exampilc, has a routing table providing
information on possibic outgoing routes. When the primary
(A-link) and sccondary (C-link) routcs are nol available
during CNI signaling isolation, the third route in the lable is
selected. This third route is an E-link 50 connecting the STP
lo the 4ESS switch functioning as an ASTN Gateway 52.

In the preferred embodiment, cach STP region R has a
unique 4ES8S Gateway 52 which backs up the 4ESS swilches
in that region R. This 4ESS Gateway preferably resides in a
remole STP region, 1.¢., il has A-links connected to the STPs
nol in regien R, and connects to the STPs in region R by an
E-link sect. Therefore, for the eleven STP regions in the
AT&T signaling network, therc arc eleven uniquc 4ESS
Galcways and cleven distincl E-link sets.

The purpose of using E-links is 10 physically scparatc the
normal NI incoming traflic destined to the 4ESS Gateway
wihich serves as a normal toll switch and the NI backup
traffic (destined to the victim switch via the 4ESS Gateway).
In FIG. 2, the normal incoming NI traflic traverses through
STP1, B-link 74, STP10, A-link 62 and 4ESS Gatcway 52,
while the NI backup traffic goes through STP1, E-link 50
and 4ESS Gateway 52. To prevent overload at the Galcway
duc o a high volume of NI backup trallic, MTP procedurcs
arc apphed at the STP (on the E-links) to throttle backup
traftic. In the worst casc scenano, the craft personnel can
take the E-lhinks oul of service, disabiing the NI backup
capability. If there i1s no scparation ol normal and backup
trafhic (Lo the Galeway), both types of traffic will be allected
due to a high volume of NI backup tralfic.

Upon CNI lallure of the vicum 38, STP1 40 routes ISUP
trafic via E-link 50 1o ASTN Gateway 52. The ASTN
Galeway 4ESS accepts the incoming ISUP messages and
converts them into an ASTN format ([or example X.25 or
any other messaging formal that may be transporied by a
backup signaling network) embedded in a CCS7 envelope.
The messages are then transmitted over a CCS7 link 1o a
4ESS swilch in the ASN known as a “helper” switch becausce
ol 1ts functionality in helping 10 backup the CCS7 signaling
of the victim switch. The ASTN Gateway also selects the
particular helper(s) to be used for routing the messages to the
victim. Such helper(s) may reside in the STP region of the
ASTN Gateway, the STP region of the victim switch, or in
another STP region.

The helper switch{es) reccives the ISUP messages from
the Gateway swilch over the SS7 signaling nciwork, strips
out the ASTN formatted messages, and transmits them to the
viclim switch via the ASTN. Thus, a 4ESS node experienc-
1ng a CNI fatlurc is backed up by the provision of an
altcrnative signaling routc.

As a possible additional feature, when the ASTN Gateway
18 situated suflicicntly near to the victim switch, messages
may bc direclly routed to the victim over the ASTN (i.c.,
where the Gateway and victim are directly connected by a
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F-link). Such a siluation would only arise in a small per-
centage of cascs.

Hor outgoing NI traltic [rom the viclim loward the EO or
AT 1n the LEC, the process may simply flow in the reverse
aircction. However, 1n the prelerred embodiment, the vietim
switch sends the relevant messages to the helper(s), residing
preferably (n the same STP region as the victim, via the
ASTN. The helper swilch, in turn, reformats the ISUP
messages and sends them (o the LEC via the CCS7T neiwork,
Thus, the ASTN Gateway swilch is nol uscd Tor outgoing
mcssages, Lthercby reducing the traftic ioad on the Galeway
and the overall delay in the system,

Refermng again o the example ol FIG. 2, three helper
swilchcs H1 54, H2 56, and H3 58 arc uscd for load sharing
incoming trafhic to the viclim 38 and onc helper switch H4
60 is used for oulgoing traflic to the EO/AT 14

Gateway 32 routes an ISUP message (0 HY 54 via CCS7
link 62, STP10 46, and CCS7 link 64, H1 reformats the
message and transmits it 1o the victim over F-link 66 of the
ASTN. Gateway 52 also roules ISUP messages to H2 56 via
CCS7 link 62, STP10 46, CCS7 link 68, STP2 42 and CCS7
Link 70. H2 relormats the message and lransmits 1l to the
vicim over H-link 72 of the ASTN. To complele the three-
way load sharing, Gateway 52 routes ISUP messages to H3
58 via CCST hink 62, STP10 46, CCS7 link 74, STP1 40, and
CCS7 link 76. H3 rcformats the message and sends it to the
viclim over F-link 78.

As menttoned previously, Lhe viclim swilch may be
located 1n sullicient proximity o the Gateway that they arc
actually connecled by a F-link. In such a case, the Galeway
swilch 52 may directly route 1SUP messages via ASTN
F-link 82 without the need for an intermediale helper swilch.,

In the outgoing direction, the viclim 38 routes messages
to H4 68 via F-link 84. The helper switch reformats them for
transmission via CCS7T link 80 to STP1 40. STP1, in turn,
sends the messages to the LEC STP 16 over CCS7 link 34.
Finally, the LEC STP roules the messages to the EO or AT
14. FIG. 2 shows the victim using only H4 60 for outgoing
tralfic. Prelerably however, muliuiple-helper load sharing s
uscd so that all four helpers H1-H4 arc uscd [or mcoming
and oulgoing traflic.

Once the failed 4E88 CNI signaling system has returned
(0 normal opcration the STPs will aulomatically begin
secnding the messages to the recovered 4ESS swiich ONI
signaling system using thc normal signaling route to the
CCS7 interface. The 4ESS Galeway is preferably able o
backup NI traflic, depending upon it8 E-link capaciiy, in ihe
cvent of up Lo two simuliancous 4ESS/CNI isolations in the
victim STP region. If cach of the eleven STP regions is
supported by onc 4ES8S Galeway, the architecture should be
ablc to handle up Lo tweniy-two simullancous isolations.

A 4ESS switch enhanced to perform as a Galeway nodc
52 possecsscs a varicly of capabilitics many ol which arc
implemented 1n node software. For example, the Gateway
deicets the 1solation of a victim swilch(es). Such detection
occurs upon receipt of call setup or relecase messages over an
E-link. The E-link usually only carries mainicnance signals.

The Gateway 52 also accepts and formaits incoming NI
[ISUP messages into the user data field of CCS7 messages.
During reformatiing, all paramcters of the incoming ISUP
message (up Lo 255 octets) shouid be relained. The Gateway
can then route the converied CCST messages 1o the victim
via the helper(s) m the ASTN.

The Galeway 52 is also capabic ol activating the CCS7
Signaling Network Management (SNM) control via the
E-link durimg 1solation of the victim swilch{es). SNM func-
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tions provide nelwork contrel 1in the case of signaling link or
signaling point failures, and conirol traffic in the casc of
congestion or blockage (¢.g., if the F-links are congested).

The Galeway 52 maintains relevanlt ASTN status tables
(concerning routing to the victim). Thus, the Gateway 1s ablc
to apply the appropriatc SNM procedures via the E-link in
casc of congestion in the ASTN or unavailability of thc
victim swilchies).

[n particuiar, the Galeway can scnd Transier Controlled
(THC) or Transler Prohibited (TFP) messages concerning
the viclim switch via the BE-link 1n casce of congestion in the
ASTN or unavailability of the victim switch. The Gateway
can rcceivedintereepl Route Sel Congestion Test (RCT) or
Route Sct Prohibited Test (RSP) messages, concerning the
viclim switch, from the E-link 1n case of congestion in the
ASTN or unavaiiability of the vicum swiich. The Galeway
can also appiy the appropniate TFC flow conlroi or Transier
Allowed (TFA} procedurcs via the E-link when the conges-
tion 1n the ASTN abales or the victim swilch(es) bhecome
availablc. The Gateway 52 is able to deactivate the CCS7
SNM control via the E-link after recovery of the victim
switch(cs),

The Galeway 52 maintains relevant Mcessage Transicr
Part (MTP) status tables concerning the relaled EOs/ATS.
Thus, the Gateway 1s able 1o apply the appropriatc SNM
proccdurcs via the E-link 1n case of congestion in the LEC
CCS? network or unavailability of the LEC's EO(s) or
AT(s).

In particular, the 4ESS Gateway applics the congestion
control procedures 1o the victim swiich{es) in the cvent of
congestion in the LEC CCS7 network. The victim(s) can
onty send oulgoing NI CCS7 messages at a specified priority
lcvel depending on the degree of congestion in the LEC
CCST network, and can resume normal outgoing NI traflic
when (the congestion abales.

Upon detecting the unavaillability of the LEC’s EO(s) or
AT(s) by recciving Transfer Prohibited (TFP) or Transfer
Cluster Prohibited (TCP) messages via the A-link, the helper
swilch(es) instructs the victim switch(cs} to halt the outgo-
ing NI trathe destined o the concerned EQO(s) or AT(s).
When the EO(s) or AT(s) becomes available, Transfer
Allowed {TFA)} or Transfer Cluster Allowed {(TCA) mes-
sages are recerved by the helper switch(es) via the A-links,
and the helper switch{es) instructs the victim switch(es) Lo
rcsume normal oulgoing NI (raflfic.

The enhanced ASTN of the present invenilion, consisting
of the viclim, helper(s), and inlerconnecting F-links, also
possesses various capabilities. F-links, lor example, shouid
opcrale al 36 kbps capacity. Victim switches have routing/
status tables in order [or them Lo roule the NI cutgoing CCST
messages (0 the LEC via the helper(s). Helper switch(es) can
[ormal the NI outgoing CCSY messages (Irom the victim}
mto ISUP messages, and route them (o the LEC's EO or AT
via the A-hink (o the helper’s home STP. The helper(s) also
maintain relevant MTP rouie/status tables concerning the
rclated EOs/ATs. Finally, the Orniginating Point Code (OPC)
ol the outgoing ISUP message should be the point code of
the victim (not that of the helper). Al CCS7 related param-
clers in the ASTN message {(Irom the vicltim switch) arc
converted to those of the ISUP message al the helper
switch{(es).

In the system of the present invention, cach STP has
ALSR or alternate routing capabilily. When the NI incoming
[SUP messages destined to the victim swilch arrive al the
STP, 1t 1s able to route these messages to the 4ESS Gateway
via the E-link. [n order 1o have cnough capacity 1o handle NI
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outgoing traffic (from the helpers). A-link layers should be
added from the 4ESS switches (o their home STP.

[n this disclosure there 1s shown and described the pre-
ferred cmbodiment of the invention, 1t being undersiood that
the invention 1s capable of use 1n various other combinations
and environments ang 1s capable ol changes or modifications
within the scope ol the inventive concepts as expressed
herein.

We claim:

1. A backup signaling network for backing up network
interconnect signaling between a first network and a sccond
nclwork, comprising:

said first network 1ncluding:

a first circuit-switched nciwork having a first network
switch; and

a first signaling network, supporting said [irst circuii-
switched network, having a first signai transfer point;

satd sccond network including:

a sccong circuit-swilched nelwork having a plurality of
second network switches; and

a sccond signaling network, supporting said second cir-
cuil-swilched network, having a sccond signal transfer
point;

wherein said second network swiiches arc at least par-
lially 1nterconnected by F-links used for an alternaic
signaling network Lo said sccond signaling network;

wherein at jleast one of said second network switches 1s a
galeway switch connected to said second signal transfer

point by a communication link, and other ol said

sccond network swilches are capable of functioning as
heiper switches with respect to a victim switch that 1s
1solated to signaling from said sccond signal transfer
point via said second signaling network;

where signaling informalion from said first network |

swilch destined for said victim swilch 1s rouled along a
path including said first signal transfer point via said
first signaling nctwork, said seccond signal transier
poinl, sald gateway switch via said communication
link, at least one helper switch via said second signaling
network, and said victim switch via al least ong of said
E-links.

2. The backup signaling network of claim 1, wherein said
gateway switch sclects said at least onc helper swilch for
routing said signaling mformation to satd viciim switch.

3. The backup signaling network of claim 2, wherein said
gatcway swilch selects multiple helper swiiches to load
share signaling information destined to said victim switch.

4. The backup signaling nelwork of ciaim 2, wherein said
communication link ts an E-link.

5. The backup signaling network of clatm 4, wherein said
sccond signai transicr point has aiternate link sct routing
capabibity for routing said signaling inlormation lo said
gateway switch via said E-link in the event of signaling
1sgiation of said victim switch.

6. The backup signaling nctwork of claim §, wherein said
gateway swilch formats said signaling information into a
[orm suitable {or transmission over said F-links and embeds
said [ormatted signaling informalion in a CCS7 cnvelope for
transrmission in said second signaling ncitwork.

7. The backup signaling nctwork ol claim 6, wherein said
stgnaling inflormation transmitted via said first signaling
network includes ISUP messages.

8. The backup signaling nciwork of claim 2, wherein said
gatcway swilch 1s capabie of directly rouling said signaling
information to said victtm switch via an F-link without the
use ol said at least one helper switch,

10

15

)
N

40

43

30

60

63

8

9. The backup signaling network of claim 2, wherein said
victim switch isolation 1s duc to a CNI ring failure or an
A-link sct Tailure.

10. The backup signaling nctwork of claim 4, wherein
sipnal transler point regilons in said sccond nelwork have
assigned gateway swilches, with cach assigned gatcway
switch residing outside of and connected by E-link 1o its
assigned signal transfer poinl region.

I1. The backup signaling nctwork of claim 2, wherein
signaling trallic from said victim switch in said sccond
network destined to said first network swilch 1n said firs
network 18 routed along a path thal includes a reverse flow
helper switch via F-link, said second signal transfer poinl via
salid second signaling network, said first signal transler
point, and said first network switch via said first signaling
network, wherein said gateway switch is bypassed.

12. A system for backing up CCS7T messapges between a
first network and a second nelwork, comprising:

said first neiwork including:

a frsl circuit-swilched network:; and
a first CCS7 signaling network;
said second network including:

a sccond circuii-switched nelwork having a piurality of
network swilches:

a second CCS7T signaling network connected 1o said
network swilches; and

an alicrmate signaling network including F-links con-
nected to said nelwork swiiches;

at jeast one of said network swilches configured 1o
funciion as a galeway switch;

a plurality of said network switches configured Lo function
as helper switches for providing alternative routing to
a CCS7 wsolated network switch;

a signal transler point, 1in said sccond CCS7 signaling
nciwork, for routing signaling information rcceived
from said first CCS7 signaling network to said gatcway
switch via an E-link i the cvenl of CCS7 signaling
1solanon;

wherein said gateway switch includes a processor adapted
to sclect al least one of said helper swilches for routing,
said signaling information 10 said CCS7 isolated net-
work switch; and

where said signaling information 1s routed [rom said
gatcway switch along a path including said at Icast onc
ol said helper switches via said second CCS7 signaling
nctwork and said CCS7Y 1solated network switch via at
icast onc of said F-links.

13. The system of claim 12, wherein said first network is

a local exchange carrier network and said second network is
an interexchange carmer network.

14. 'The system of claim 12, wherein said F-links utilize
an LAPB protocol and have a capacity of at least 56 kbps.

15. The system of claim 12, wherein signaling tralfic from
said CCS7 isolated network swilch toward said first CCS7
signaling nctwork bypasscs said gatecway switch.

16. The system of claim 12, wherein said signal transfer
point automatically begins routing messages via a normal
signaling route to said CCS7 1solaled network swilch upon
its recovery Trom CCS7T signaling isolation.

17. A method for backing up network interconnect sig-
naling between a firsl network and a second network, said
first network having a first circuil-switched network and a
first stgnaling network, and said sccond network having a
second circuil-switched network, a second signaling net-
work and an alternate signaling network, comprising lhe
sicps ol
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routing signaling information destined for a victim
switch, 1n said sccond circuil-swilched nelwork, rom
said first signaling network to a signal transler point in
said sccond signaling network;

said signal transfer point relerring 10 a rouling table to 3

determine an alternate route including an E-link;

routing said signaling information from said signal trans-
ler point to a gateway switch via said E-link;

said galeway switch delermining at least one helper
swilch:

said gateway switch rouling said signaling information to
said at fcasl one helper swilch via said second signaling
nelwork: and

said helper switch routing said signaling information to 15

sard viclim switch via said aliernate signaling network.

18. The method of ¢laim 17, further including the step of
said helper switch routing said signaling information from
sald victim swilch (o said first circuit-switched network, via

said sccond signaiing network and said first signaling net- 20

WOTK.

19. The method of claim 17. wherein said allernate
signaiing nelwork includes F-links directly interconnecting
nctwork swilches 1n said second circuit-swilched network,

20. The method of claim 17, further comprising the step 25

ol:
satd gateway switch sending signaling nctwork manage-
ment control messages toward said first signaling nel-

10
work via said E-link in casc of congestion in said
altcrnate signaling network or unavailability ol said
victim swiltch.
21. The method of claim 17, (urther comprising the steps
ol
said galeway swilch receiving signaling network manage-
ment control messages via said E-link in case of
congestion in said first signaling nelwork; and
said pateway swilch informing said victim switch.
22, The method of claim 17, further comprising the step
ol:
said helper switch informing said victim swilch in case of
unavatlabilily ol a swilching officc in said first circuit-
switched nciwork.
23. The mcthod ol claim 17, further comprising the step
ol

routing signaling traflic from said victim swiitch toward
said first signaling network so as to bypass said gate-
way swilch,
24. The method of claim 17, further comprising the step
of

said gatcway swiich load sharing said signaling informa-
tion among a plurality of helper switches.
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